Purification and properties of beta-ureidopropionase from the rat liver.
beta-Ureidopropionase was purified 1000-fold over the initial rat liver extract, using heat treatment, ammonium sulfate fractionation, CM-Sepharose CL-6B, DEAE-Sepharose CL-6B, hydroxyapatite and Sephacryl S-300 chromatographies. The purified enzyme was shown to be homogeneous by gel electrophoresis both in the presence and absence of sodium dodecyl sulfate. Its molecular mass, determined by gel filtration and sucrose density gradient centrifugation, was 327,000 +/- 9000 and 323,000 +/- 13,000 respectively, and the subunit molecular mass was 54,000 +/- 600. The pH optimum for enzyme activity was 7.0 and pI was 6.4. The enzyme catalyzed the amidohydrolysis of N-carbamoyl-beta-alanine and N-carbamoyl-DL-beta-aminoisobutyrate but did not catalyze that of other ureido compounds including N-carbamoyl-DL-aspartate. With N-carbamoyl-beta-alanine and N-carbamoyl-DL-beta-aminoisobutyrate as substrate, the enzyme exhibited positive cooperativity with a Hill coefficient h = 2. The enzyme activity was proportional to the enzyme concentration between 0.2 nM and 0.5 microM. Arrhenius plots of the influence of temperature on the catalytic activity of the enzyme showed a sharp break at 19 degrees C.